Pulmonary vascular pressure-flow plots in canine oleic acid pulmonary edema. Effects of prostaglandin E1 and nitroprusside.
We investigated the effects of prostaglandin E1 (PGE1) and of sodium nitroprusside (NP) on multipoint pulmonary arterial pressure (PAP)/cardiac index (Q) plots in 24 pentobarbital-anesthetized and ventilated dogs with pulmonary hypertension secondary to oleic acid lung injury. The PAP/Q plots were rectilinear in all experimental conditions. In control dogs (n = 8), PAP was increased over the entire range of Q studied, from 1 to 4 L/min.m2, 90 min after oleic acid 0.09 ml/kg, and remained so during 2 consecutive 5-point PAP/Q plots, each of them being constructed in about 30 min. Oleic acid increased the extrapolated pressure intercept (p less than 0.001) but not the slope of the PAP/Q plots. Infusion of PGE1 0.4 micrograms/kg.min intravenously (n = 8) reduced PAP at each level of Q, with a reduction of the extrapolated pressure intercept (p less than 0.01) and no change in slope of the PAP/Q plots. In contrast, NP 5 micrograms/kg.min intravenously (n = 8) slightly reduced PAP only at the highest Q studied, without any significant change in extrapolated pressure intercept or slope of PAP/Q plots. Systemic blood pressure was decreased by 21% after PGE1 and by 24% after NP. Neither drug affected Q nor blood gases after oleic acid. The results suggest that pulmonary hypertension secondary to oleic acid pulmonary edema may be due more to an increase in effective outflow pressure of the pulmonary circulation than to an increase in incremental vascular resistance, and that active vasoconstriction contributes to this type of pulmonary hypertension.